INTRODUCTION AND OBJECTIVES: Near-infrared fluorescence (NIRF) technology in robotic surgery allows visualization of tissue fluorescence after giving intravenous indocyanine green (ICG). While this technology has been available for five years and has been adopted for perfusion assessment, it has not been widely adopted for achieving differential fluorescence (DF) of normal kidney versus tumors during robotic partial nephrectomy (RPN). Normal kidney fluoresces with NIRF due to bilitranslocase transport of ICG into proximal tubule cells while most renal tumors, including most renal cell carcinomas (RCC), should not fluoresce. This differential fluorescence of normal kidney and RCC allows better visualization of tumor edges and visual assessment of margins during and after tumor resection with fluorescence confirming a grossly negative margin. Most surgeons have abandoned using NIRF for DF citing inability to reliably achieve fluorescence of the kidney and not the tumor. While the dose of ICG is not critical when used to assess perfusion, improper ICG dosing will cause the tumor to fluoresce and make it indistinguishable from normal kidney. We developed an ICG dosing regimen providing reliable DF in most cases and report our success with NIRF.
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METHODS: RPN was performed with NIRF imaging in 253 tumors, the largest reported experience to date. Intraoperative assessment of tumor fluorescence was prospectively recorded at the time of surgery by the surgeon before pathologic assessment of tumors. The ICG dosing regimen included test doses beginning as low as 0.25cc to avoid overdosing and panfluorescence.
RESULTS: Mean age was 58yrs (26-89) with mean body mass index of 32kg/m2 (18-63). Mean tumor size on imaging was 3.4cm (0.7-9.7) with mean R.E.N.A.L. nephrometry score of 7.3 (4-11), including 32 hilar tumors and 164 tumors >50% endophytic. Mean operative time was 170min. Among all 253 tumors, DF was successfully achieved in 217 (86%). Among 36 tumors that undesirably fluoresced, 8 were oncocytomas and 4 were chromophobe RCC, which are both known to express bilitranslocase, with 4 angiomyolipomas. Among 25 oncocytomas, 8 fluoresced such that DF was only successful in 68% of oncocytomas. Among 209 RCCs, 186 did not fluoresce (89%). Only 1 positive margin occurred (0.4%).
CONCLUSIONS: Robotic NIRF imaging was highly reliable (89%) in visualizing DF of RCC versus normal parenchyma but less so in oncocytomas as expected. Further study is needed to determine whether this contributed to the <1% positive margin rate. METHODS: A prospective randomized trial was conducted to compare the LESS versus ML nephrectomy. LESS nephrectomy was performed via a skin incision at the umbilicus. Three ports (5mm each) were placed through this incision. Meanwhile, ML nephrectomy was done through 3 ports (3-5 mm each) where the camera port was placed at the umbilicus. The cosmetic outcome (primary end point), operative time, blood loss, hospital stay and complications were recorded and compared. Patient scar assessment questionnaire (PSAQ) was used for evaluation of cosmetic outcome and patient satisfaction with the scars at 3 month postoperatively. The PSAQ consists of 5 sub-scales: appearance, symptoms, consciousness, satisfaction with appearance and satisfaction with symptoms. Each sub-scales consists of a set of items with 4 point categorical responses, scoring 1-4 points with 1 point assigned to the most favorable category and 4 assigned to the least favorable. Experienced laparoscopic surgeons performed all procedures. The estimate sample size was 62 patients. The cases were randomized using a computer generated numbers.
RESULTS: Thirty-one patients were included in each arm. Preoperative data were comparable in both groups. The cosmetic outcome had no statistical difference in the two groups (Table:1 ). The operative time was significantly longer in LESS group (119 AE 23 versus 73 AE 14 min, p <0.001). The estimated blood loss was less in ML patients (55 AE 18 versus 102 AE 27 ml in LESS group, p <0.001). Extra port was needed in 3 and 4 patients in LESS and ML groups respectively (p>0.05). Conversion to conventional laparoscopy was recorded in one of LESS cases. Conversion to open surgery was reported in one patient in each group (p>0.05). The complication rates and grades were comparable in both groups. Hospital stay was 2.1 and 1.8 days for LESS and ML groups (p>0.05).
CONCLUSIONS: ML represents a real alternative to LESS with comparable cosmetic outcome, shorter operative time and less blood loss.
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